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mortality in the young born of female rats on this manganese-low
diet. These young were sired by stock males. More than a third of the
young of manganese-depleted mothers were born dead or died shortly
after birth. Those that did survive were not active enough to suckle
even when transferred to stock mothers; for 69 per cent of them sub-
sequently died within a few days. However, mothers on the man-
ganese-low diet were able to suckle young taken from mothers on a
normal diet. The diet of Orent and McCollurn was much lower in
manganese than that of Daniels and Everson, which may account for
the lower capacity of their rats to suckle stock young.
From Daniels and Everson's observation and those made by Orent
and McCollum, it is evident that manganese plays an important role
in the development of the fetus during gestation. Fertility persists in
female rats restricted to a diet so low in manganese that the young are
not normally nourished in utero, and are debilitated at birth.
Tutt ('34) described 3 cases of sterility in cows, in 2 of which
ovarian cysts were found. Injections of colloidal manganese were given
and pregnancy followed in 2 animals. In the third, administration of
manganese and wheat germ oil were unsuccessful.
It is of interest that attempts to induce symptoms of manganese
deficiency in pigs have not been successful even though the concen-
tration of manganese in the ration was reduced to 1/17 of that of a
normal ration and the feeding was continued for 10 or n months. It
appears that the manganese requirement of the young growing pig
is satisfied by a concentration of i part in 180,000 of the ration. If
injury from manganese deficiency is to be produced in this species, it
will be necessary to reduce the manganese content of the ration still
further.
The role of manganese in the nutrition of birds has recently as-
sumed practical importance. Wilgus and coworkers ('37) have shown
that a bone abnormality, called perosis, first described by Hunter
and Funk ('30) and by Payne ('30), can be almost entirely prevented
by addition of 0.0025-0.015 per cent of manganese to a diet on which
the disease regularly occurs in a high percentage of chicks although
it already contains o.ooi per cent of this element. The symptoms of this
disorder are gross enlargement of the tibial-metatarsal joint, twisting
or bending of the distal end of the tibia and proximal end of the
metatarsus, and slipping of the gastrocnemius tendon from its con-
dyles. The latter incident causes severe crippling in the affected leg
and if both legs are so affected, death soon follows from inability to
get food. Excess of calcium and phosphorus in the diet tends to in-
tensify the disease, whereas it has been shown by Titus ('32) that the
pericarp of rice, oats, and wheat, tends to prevent it. This action 'is
now attributed to their high content of manganese. Wilgus and asso-